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ABSTRACT 

Background: Fetuin-A is responsible for instigating insulin resistance by inhibiting tyrosine kinase receptors. 
Objective: To investigate the relationship of fetuin-A with and insulin resistance in type- II diabetics either obese 
or non-obese of Zagazig University, Shatkia Governorate, Egypt. 

Patients and Methods: This is a case-control study that was conducted at the Internal Medicine Department of 
Zagazig University. Seventy-five participants were divided into three groups. Group-A (n =25) normal healthy 
individual, Group-B (n =25) non-obese type 2 diabetic patients and Group C (n=25) obese type 2 diabetic patients. 
Type 2 diabetic patients with no morbidities. Serum fetuin-A and insulin levels were performed by ELISA kits 
while fasting blood glucose (FBG), 2HPP and HAIC were determined by the enzymatic kit method. A comparison 
of groups was done and correlation was achieved by using Spearman correlation. 

Results: The results demonstrated a significant difference in mean values of fetuin-A, BMI, WHR, fasting blood 
glucose (FBG), 2HPP, HAIC, insulin level and Homoeostasis Model Assessment of Insulin resistance (HOMA- 
IR) in type-II diabetics when compared to normal healthy individuals and obese type-II diabetics (p<0.01). The 
fetuin-A level was higher in obese more than non-obese type II diabetics. 

Conclusion: The study concluded that fetuin-A might be accountable for insulin resistance in type-II diabetes 
mellitus either obese or non-obese. So the high levels of Fetuin-A responsible for insulin resistance. 
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INTRODUCTION 
Type-II diabetes mellitus is a complex Obesity is caused by a chronic energy 
metabolic disorder characterized by persistent imbalance, increased dietary intake and low physical 
hyperglycemia due to deficiency of insulin activity. Obesity plays an important role in increased 
production or peripheral tissue resistance to in action. risk of Type-II diabetes, cardiovascular diseases, and 
Long term hyperglycemia is responsible for affecting cancer ”. The beneficial effects of moderate weight 
the structural and functional comorbidities, which loss (5%-10%) on hyperglycemia, hyperinsulinemia, 
gives rise to complications like diabetic neuropathy, hyperlipidemia, and insulin resistance are well 
nephropathy, retinopathy, hypertension, documented ©, Diabetes Prevention 
hyperlipidemia, cerebrovascular diseases and Program (DPP), has demonstrated that lifestyle 
atherosclerotic coronary heart disease ®. intervention with modest weight loss decreased the 
Fetuin-A is a multifunctional plasma factor that incidence of T2DM and delayed the progression from 
secreted mainly by hepatocytes, also called Alpha 2- obesity to T2DM ®. 
Heremans Schmid Glycoprotein (AHSG) ®, Fetuin- To best of our knowledge, there is a great 
A act by inhibition of insulin receptor tyrosine kinase relationship between fetuin-A and insulin resistance 
activity and this is related to insulin resistance, in type-II diabetic patients either obese or non-obese. 
metabolic syndrome and increased risk of type-II 
diabetes mellitus ®. AIM OF THE STUDY 
Fetuin-A blocks the insulin from attaching to its The present study aimed to investigate the 
receptors, creates a pathway and causes insulin level of fetuin-A levels in obese and non-obese type 
resistance concerning type-II diabetes mellitus 2 diabetes mellitus patients. 
pathophysiology. Fetuin-A gene is discovered at the 
locus 27 on the(q) arm of chromosome 3, which is PATIENTS AND METHODS 
also related to type-II diabetes mellitus and This is a case-control study that carried out on 
cardiometabolic disorders ®. 75 participants admitted to the Internal Medicine 
Metabolic syndrome is related to many Department at Zagazig University Hospitals. The 
underlying mechanisms as insulin resistance, participants were divided into three groups: Group1: 
inflammation, hormonal changes, and decreased 25 non-obese non-diabetic individuals, Group 2: 25 
physical activity ©. non-obese Type-II diabetic patients and Group 3: 25 
Studies have shown a strong association obese Type-II diabetic patients. 


inhibitory effect of fetuin-A on adipose tissue, 
lipolysis and free fatty acid efflux . 
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Patients inclusion criteria: Type 2 diabetic patient. 
Age equal or more than 35 years old and both 
genders were included. 


The following patients were excluded: 

Type 1 DM. Gestational diabetes. Smokers. 
Patients with CNS complications. Chest diseases 
asthma, COPD or T.B. Chronic kidney disease 
patient. Chronic liver disease patient, Hepatitis C, B 
and Non-alcoholic fatty liver disease (NAFLD). 
Ischemic heart disease patient and Hypertensive 
patient. Hypo and hyperthyroidism. Any acute 
inflammatory condition that may affect Serum fetuin 
—A level and dyslipidemia (serum cholesterol 
concentration >220 mg/dL or serum triglyceride 
concentration >150 mg/dl). 

The study was conducted following the 
Declaration of Helsinki. All participants provided 
written informed consent, and the Ethics Committee 
of Faculty of Medicine, Zagazig University approved 
the study protocol. 


Ethical consideration and Written informed 
consent: 

An approval of the study was obtained from 
Zagazig University academic and ethical 
committee. Every patient signed an informed written 
consent for acceptance of the operation. 


All patients in the study were subjected to the 
following: 
1) Full history and thorough clinical examination. 
2) Family history of diabetes mellitus, 
hypertension, and obesity. 
3) General clinical examination; anthropometric 
measurement including waist and hip 
circumference in cm, weight in kg, and height in 
cm; Calculation of the body mass index BMI 
calculated as weight in kilograms divided by 
square of height in meters. (BMI = Weight (Kg) = 
Kg / m? Height (m)’). 
Routine laboratory tests: Including Urine 
analysis: (for glucose, acetone, protein, pH, and 
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albumin). Complete blood picture - red blood cell 
count(RBC), hemoglobin level, hematocrit value, 
white blood cell (WBC) count and platelet count. 
Liver function tests (S. albumin, ALT and AST). 
Kidney function test (S. Urea and S.Creatinin). 
TSH. CRP. Total Ca and Mg. and blood sugar 
blood glucose measurements, FBS, 2HPP, 
HbAIC or RBS. 

5) Imaging: ECG, Echocardiography , Chest x-ray, 

and abdominopelvic ultrasound. 

6) Specific investigations: 


Insulin level: Fasting Insulin levels were measured 
using the Enzyme Linked Immunosorbent Assay 
(ELISA kits). Immunospec Insulin is a solid phase 
enzyme-linked immunosorbent assay (ELISA). The 
wells are coated with a monoclonal antibody with 
higher activity for insulin. HOMA was calculated 
using the formula (fasting insulin (mIU/ml) x fasting 
glucose (mmol/1)) /22.5. 


Serum fetuin-a level: This ELISA (enzyme-linked 
immunosorbent assay) kit is intended for the 
quantitative determination of human Fetuin-A, also 
known as alpha-2-HS glycoprotein (AHSG), in 
serum, plasma (EDTA or Heparin), cell culture 
supernatant, tissue extraction, and urine. 


Statistical Analysis 

All data were collected, tabulated and 
statistically analyzed using SPSS 22.0 for windows 
(SPSS Inc., Chicago, IL, USA) and Microsoft Office 
Excel 2010 for windows (Microsoft Cor., Redmond, 
WA, USA). Continuous variables were expressed as 
the mean + SD and the categorical variables were 
expressed as a number (percentage). Continuous 
variables were checked for normality by using the 
Shapiro-Wilk test. Wilcoxon signed ranks test was 
used to compare two dependent groups of non- 
normally distributed variables. All tests were two- 
sided. P-value < 0.05 was considered statistically 
significant, p-value < 0.001 was considered highly 
statistically significant, and p-value > 0.05 was 
considered statistically insignificant (NS). 
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RESULTS 
Table (1): Comparison of some demographic parameters among studied groups. 
Group 1 Group2 Group3 (Obese Test of 
(Control) (Non obese type2 | type2 diabetes) significance P-value 
(n=25) diabetes) (n=25) (n=25) (£) 
Range (40-55) (42-69) (38-66) 


21.0+2.2 21.6+1.6 (18-24) 31.7+3.3* (27- 140.0 <0.001** 
(18-27) 42) 
WHR(m) (X SD) 0.87+0.04 1.03+0.06 1.09+0.05 (1.0- 
Rane (0.77-0.95) (0.89-1.13) 1.13) 53.9 <0.001** 
Sex 
Male 12(48.0%) 13(52.0%) 10(40.0%) X? 0.7 0.68 
Female 13(52.0%) 12(48.0%) 15(40.0%) 


Family history of type 2 

DM 7.66 0.022* 
+VE 10(40.0%) 20(80.0%) 20(80.0%) 

-VE 15(60.0%) 5(20.0%) 5(20.0%) 


WHR= Waist hip ratio 














There was a statistically highly significant difference in BMI and WHR (P value<0.001), also there was a 
statistically significant difference as regard family history for diabetes (P-value <0.05), but there was no statistically 
significant difference in age and sex as regard (P-value >0.05). 


Table (2): Comparison of systolic and diastolic blood pressure among the studied groups by ANOVA test. 
































Group1 Group2 Group3 (n=25) Test of P-value 
(n=25) (n=25) significance(f) 
Systolic Blood pressure 
(mm Hg ) (X £ SD) 1154.1 124.6+3.2 141.2 +11 FE 
Range (110-120) | (120-130) (130-157) 53.0 ae 
Diastolic Blood pressure 
(mm Hg) (X + SD) 75.743.7 78.441.8 8043.0 a 
Range (70-81) (75-83) (75-88) oa un 





There was a statistically highly significant difference in the mean values+ SD of systolic and diastolic blood pressure 
(BP/ mm Hg) as (P-value <0.001) in between studied groups. 


Table (3): Comparison of laboratory parameters (liver functions, kidney functions, and HB level) among different 


groups of the study using the ANOVA test. 
Group! (n=25) Group3 (n=25) Test of P -value 
significance (f) 

Albumin (gm/L) (X +SD) 4340.2 3,940.2 4.1402 aan anit 
Range (4.23-4.7) (3.64-4.14) 3.88-4.34) 
ALT (U/L) (X +SD ) 24.541.8 22.9423 24.5+1.9 a ae 
Range (23-27.3) (20.01-26) (23-30) l i 
AST (U/L) (X ŁSD) 24.4423 2442.4 27.642.8 ine aes 
Range (23.6-30.1) (19.9-28) (23-33) 
Urea(mg/dl ) (X +SD) 29,541.98 35.1425 39.441.8 a 
Range (25-33) (28-38) (36-43) ia bie 
Creatinin(mg/dl) (X +SD) 1.07+0.06 1,040.05 1,240.1 7 aes 
Range 0.8-1.1) (0.85-1.1) (1-1.5) 

HB (g/dl) X +SD 12.9800+1.47561 | 11.78424+2.04962 | 11.4462+1.87866 0.811 0.573 


There was a statistically highly significant difference in the mean values +SD of blood urea, serum creatinine, 
S.Albumin and AST (p <0.001) Also there was a statistically significant difference as regard (ALT) (P-value <0.05), 
but there was no statistically significant difference as regard HB level (P- value>0.05). 




















Group2 (n=25) 
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Table (4): Comparison of some glycemic parameters among studied groups by ANOVA test. 


Group2 (n=25) Group3 (n=25) Test of 


significance (f) 
_FBS (mg/dl) (X+SD) | 94.8*+11.7 | 150.7*+13.5_ | 177.6+40.9 | 66.9 | <0.001** | 
2HPP(me/dl) (X +SD) 





































Insulin level (Iu/ml) 


6.2+0.6 16.7+0.9 26.141.5 sae 
aD ae Re ee a 


HOMA-IR (X +SD) 1.45 40.2 6.440.3 11.4404 <0.001** 


There was a statistically highly significant difference in the mean values + SD of fasting blood glucose, postprandial 
blood glucose, HbA 1C%, Insulin level, and HOMA-IR among the studied groups (p<0.001) . 













Table (5): Comparison of the TSH, Total Ca\Mg and CRP among studied groups using ANOVA test. 


Group 1 Group 3 Test of P-value 
(n=25) (n=25) significant (f) 


TSH (mlu\l) (X+SD) 3.940.7 2.8+0.09 1.49+0.06 <0.001** 














| Total.Ca\Mg(X+#SD) | 2.640.1 | 3.02011 | 344014 | 66.9 | <0.001** | 
There was a statistically highly significant difference in the mean values + SD of TSH, total Ca\Mg and CRP (P-value 
<0.001) in between studied groups. 


Table (6): Comparison of the serum fetuin-A (ng/ml) level among studied groups by ANOVA test. 





























Group1 Group2 Group3 Test of P-value 
(n=25) (n=25) (n=25) significant (f) 

Serum fetuin-A (ng/ml) (X +SD) | 258.0*+18.0 326.1*+20.1 361.6419.5 

Range (223-300.2) (298-364. 1) (325-391.3) 187.0 <0.001** 





There was a statistically highly significant difference in the mean values + SD of serum fetuin-A (ng/ml) distribution 
between studied groups (P-value <0.001). 


Table (7): Correlations between Serum fetuin-A and some parameters and clinical variables of the study. 


Group 2:Non obeseT2DM Group3: obese T2DM 
R P R P 








Insulin\glucose 0.36 <0.05* -0.28 >0.05 








FBG (mg/dl) 0.2 25 0.003 
HAIC(%) 0.312 <0.001** 
Age (years) 0.179 0.039 
S BP (mmHg) 0.090 0.299 
Cholesterol (mg/dl) 0.209 0.016 
0.287 <0,001%* 
HDL (mg/dl) -0.163 0.058 
CRP(mlu\)) 0.043 <0.001** 


There was a statistically significant positive correlation between serum fetuin-A level and Insulin level, 
HOMA-IR, HAIC, LDL, BMI and TSH in non-obese type2 diabetic patients. Also, there was a statistically significant 
positive correlation between serum fetuin-A level and HOMA-IR, BMI, HAIC and CRP in obese type 2 diabetic 
patients. Also, there was a statistically significant negative correlation between serum fetuin-A level and Insulin level, 
TSH and HDL level in obese type2 diabetic patients. But there was no statistically significant correlation between serum 
fetuin-A level and age, WHR, FBG, 2HPP, SBP, DBP and TC in non-obese and obese type2 diabetic patients. 
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DISCUSSION 

In the present study, there was a 
statistically highly significant difference in 
between studied groups as regard to BMI and 
WHR as (P value<0.001), an increase in BMI and 
WHR in obese type 2 diabetes patients in 
comparison to non-obese type 2 diabetes patients, 
and with correlation there was a statistically 
significant positive correlation between serum 
fetuin-A level and BMI in obese type2 diabetic 
patients but there was no statistically significant 
correlation between serum fetuin-A level and BMI 
in non-obese type2 diabetic patients no correlation 
between serum fetuin-A level, age and WHR. 
Fetuin-A was high in type2 diabetes with obesity 
more than type2diabetes without obesity, Also 
there was a statistically significant difference as 
regard family history for diabetes (P-value <0.05). 
But there was no statistically significant difference 
in age and sex as regard (P-value>0.05) as they 
were at the same age, the age ranged from 35 to 70 
years old with life peaking at the six-decade. 

In this study, there was a statistically 
highly significant difference regarding systolic and 
diastolic blood pressure distribution between 
studied groups (P-value <0.001). This explained by 
damaging of normal function of endothelium and 
platelets is well associated with hyperglycemia, 
arterial calcification, dyslipidemia, and insulin 
resistance lead to inflammation, vasoconstriction, 
thrombosis with increase the risk of atherosclerosis 
(10) 

This is in agreement with Chung et al. 
aD who reported that serum fetuin-A levels showed 
a significant positive correlation with systolic 
blood pressure (BP). 

Also, this was in agreement with 
Chatterjee et al. ©” reported that serum fetuin-A 
concentration was positively correlated with BMI, 
WHER, systolic and diastolic blood pressure. In our 
study, there was a statistically highly significant 
difference in the mean values +SD of blood urea, 
serum creatinine, S. Albumin and AST (p <0.001). 
Also, there was a statistically significant difference 
as regard (ALT) (P-value <0.05) but there was no 
statistically significant difference as regard HB 
level as regard (P-value >0.05). 

In this study, glycemic parameters 
distribution among studied groups. There was a 
Statistically highly significant difference in 
between studied groups as regard to FBS, 2HPP 
and HbAIC as (P-value <0.001). High glycemic 
parameters in type2 diabetic patients either obese 
or non-obese and incomparable to the control 
group. Also, there were statistically high 
significant values in comparison between obese 
and non-obese type2 diabetic patients, also there 
was a non-significant positive correlation between 
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serum fetuin-A and FBS, 2HPP and significant 
positive correlation between serum fetuin-A and 
HbAIC in a comparison between obese and non- 
obese type 2 diabetes type2 diabetic patients. This 
in agreement with Zhou et al. “*), who reported 
that there was a correlation between fetuin-A and 
other clinical variables among studied groups. 
Fetuin-A was correlated positively with FPG, 
HbA1c, and HOMA-IR. 

In this study, insulin resistance 
parameter distribution among studied groups 
shows there was a statistically highly significant 
difference between studied groups as regard to 
fasting insulin level and HOMA-IR as (P-value 
<0.001). High insulin resistance parameters in non- 
obese type2 diabetes and obese type2 diabetes 
were incomparable to the control group. Also, 
there were statistically high significant values in a 
comparison between obese and non-obese type2 
diabetes. Also, there was a significant positive 
correlation between serum fetuin-A level and 
insulin level, insulin glucose ratio and HOMA-IR 
in obese type 2 diabetic patients and non-obese 
type 2 diabetic patients. As fetuin-A inhibits 
phosphorylation of the insulin receptors in the liver 
and muscle leads to a decrease in insulin signaling 
resulted in insulin resistance in type2 diabetes. 
Fetuin-A promotes insulin resistance by inhibition 
of the insulin receptor tyrosine kinase by mediating 
free fatty acid inflammatory signaling through toll- 
like receptor increase fat accumulation, FFA- 
mediated inflammation of the beta-cells in the 
pancreas contributing to insulin resistance. Olivia 
et al. “”, this is another pathophysiology with 
obese type2 diabetes explain high insulin 
resistance parameters in non-obese type2 diabetes 
and obese type2 diabetes incomparable to control 
group .also there was statistically high significant 
values in the comparison between obese and non- 
obese type2 diabetes and that with this study. 

This study showed a statistically highly 
significant difference in the mean values + SD of 
TSH, Total Ca\Mg and CRP (P-value <0.001)in 
between studied groups, statistically high 
significant values in TSH and Total Ca\mg in non- 
obese type2diabetes and obese type2diabetes 
incomparable to control group. Also, there were 
high significant values in non-obese type2 diabetes 
as compared to obese type2 diabetes which can be 
explained by serum level of fetuin-A is negatively 
associated with log transformation levels of 
thyroid-stimulating hormone in patients with 
hyperthyroidism or euthyroidism. 

High serum fetuin-A concentration was 
related to high thyroid function. Verras et al. “°) 
This in agreement with Simjak et al. 9, In 
humans, high serum fetuin-A level was found to be 
positively associated with metabolic syndrome and 
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CRP, suggesting that fetuin-A may be causally 
involved in the pathophysiology of the condition of 
subclinical inflammation. 

This in agreement with Ammar et al. "”’, 
fetuin-A was correlated positively with the 
Homeostasis Model of Assessment-Insulin 
Resistance, High-sensitivity C-reactive protein, 
fT3, and fT4, as there was a negative correlation 
between thyroid-stimulating hormone and fetuin-A. 

This study showed that fetuin-A level 
meant+SD was distributed as 258.0*+18.0 ng/ml 
(the level ranged from 223 to 300.2 ng/ml) for the 
control group, 326.1*+20.1 ng/ml (the level ranged 
from 298to364.1 ng/ml) for group2 (non-obese type 
2diabetes) and 361.6+19.5 ng/ml (the level ranged 
from 325-391.3 ng/ml) for group3 (obese type 
2diabetes). And also There was high serum fetuin- 
A level in non-obese type2diabetic patients and 
obese type2diabetic patients in comparison to the 
control group and also high serum fetuin-A level in 
non-obese type2 diabetic patients in comparison to 
obese type2diabetic patients. Also this study show 
there was a Statistically significant positive 
correlation between serum fetuin-A level and 
Insulin level, Insulin\glucose, HOMA-IR, HbA1C, 
LDL in non-obese type2 diabetic patients .also 
there was a Statistically significant positive 
correlation between serum fetuin-A level and 
HOMA-IR, BMI, HAIC and CRP in obese type2 
diabetic patients. Also there was a statistically 
significant negative correlation between serum 
fetuin-A level and Insulin level and TSH level in 
obese type2 diabetic patients .but there was no 
statistically significant correlation between serum 
fetuin-A level and age, WHR, FBG,2HPP, SBP and 
DBP in obese and non-obese type2 diabetic 
patients. 

Shimoda et al. “®, reported that recent 
research observed that fetuin-A may be involved in 
the pathogenesis of obesity-related T2DM rather 
than non-obese T2DM. So, in conclusion, this study 
showed that obese T2DM patients had higher 
fetuin-A levels compared with non-obese patients 
and obese NGT subjects, and the associations 
between fetuin-A and obesity were more significant 
in T2DM patients than those in NGT subjects. This 
study showed higher fetuin-A level was correlated 
with obesity and obesity-related T2DM, but not 
non-obese T2DM. 

In this study, there were statistically high 
significant correlations found between fetuin-A and 
other parameters of insulin resistance including 
HOMA-IR, FFA, TG, TC, LDL, CRP and BMI in 
non-obese T2DM and obese T2DM in comparison 
to control group and also high lipid profile 


467 


parameters in non-obese type2diabetic patients in 
comparison to obese type2diabetic patients. 

Also, this was in agreement with Liang 
et al. ™®, who reported that Pearson's correlation 
analysis was performed to assess relationships 
between plasma Fetuin-A levels and clinical param- 
eters. Plasma Fetuin-A levels were found to 
correlate positively and significantly with HOMA- 
IR (P < 0.01), HbAlc, SBP, LDL-C, triglyceride, 
and 2 h OGTT but negatively with FINS, PINS, 
HDL-C) and HOMA-IS. 

There were no limitations to this study. 


CONCLUSION 

Our results demonstrated that serum fetuin- 
A is higher in obese type2diabetic patients than 
non-obese type2diabetic patients and control group. 
The significant correlation between serum fetuin-A 
level and parameters of insulin-resistant suggests 
the role of its measurement as a marker for insulin 
resistance in type2diabetic patients. 
Conflict of interest: No 
Financial disclosure: No 
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